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(54) DRIVING MECHANISM FOR ELECTRIC AUTOMOBILE 

(57)Abstract: 

PURPOSE: To improve the efficiency of a motor, to achieve the 
compact configuration and the light weight and to use the space of a 
body effectively. 

CONSTITUTION: This is the wheel-in-motor type driving mechanism, 
wherein an AC motor 200, a reduction gear mechanism 300 and a brake 
400 form the unitary body. The space of a body can be effectively 
utilized. A rotor 240 of the motor 200 has the hollow structure, and the 
compact configuration and the light weight are achieved. The rotation of 
a shaft 270 of the motor 200 is decreased with the reduction gear 
mechanism 300 and transferred to a wheel shaft 410 of the brake 400. 
Therefore, the efficiency of the motor is improved. The reduction gear 
mechanism 300 is arranged in the vacant space of the linking part of the 
motor 200 and the brake 400 and becomes compact. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This docunnent has been translated by connputer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Casing which has the inner frame of the shape of a cylinder which is an AC motor and has been 
concentrically arranged inside an outer frame and this outer frame. The stator fixed to the inner skin of said 
outer frame, and the rotator of the shape of a cylinder attached in the peripheral face of said inner frame free 
[ rotation ] through motor bearing. The motor which has the shaft which it is arranged in the building envelope of 
said inner frame, and is rotated in response to rotation from said rotator. The wheel shaft which is connected 
with the bracket section of said motor and has been arranged on the same axis to said shaft, The brake which 
has the brake drum with which it is attached in this wheel shaft, and a brake shoe contacts, the reduction gear 
device which is arranged in the fi^ee space of the connection section of said motor and said brake, slows down 
rotation of said shaft, and is told to said wheel shaft, and the drive of the electric vehicle characterized by being 
come out and constituted. 

[Claim 2] Said reduction gear device is a drive of the electric vehicle of claim 1 characterized by being an 
epicyclic gear device, having carried out serration association of the carrier and said wheel shaft of an epicyclic 
gear device, and carrying out pivot support of said shaft and wheel shaft. 

[Claim 3] The drive of the electric vehicle of claim 1 characterized by attaching in the outer frame of said casing 
the retaining ring connected with the supporting point of a suspension. 

[Claim 4] Said reduction gear device is a drive of the electric vehicle of claim 1 characterized by being contained 
in the tooth space surrounded with the bracket section of said inner frame, and the wheel shaft tube of said 
brake. 

[Claim 5] Said AC motor is the drive of the automobile characterized by being a synchronous motor. 

[Claim 6] Said AC motor is the drive of the electric vehicle characterized by being a permanent magnet type 

alternating current motor. 

[Claim 7] The dimension of the outer diameter of said reduction gear device is the drive of the electric vehicle of 

claim 1 characterized by being larger than the diameter of inner circumference of said rotator. 

[Claim 8] The dimension of the outer diameter of said reduction gear device is the drive of the electric vehicle of 

claim 1 characterized by being larger than the diameter of inner circumference of said stator. 

[Claim 9] The dimension of the outer diameter of said reduction gear device is the drive of the electric vehicle of 

claim 1 characterized by being larger than the diameter of a periphery of said stator. 
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* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the drive of an electric vehicle, this invention raises a motor efficiency, and it is 

devised so that it may become small and lightweight. 

[0002] 

[Description of the Prior Art] Unlike the usual automobile which uses an internal combustion engine (a gasoline 
engine and diesel power plant), since an electric vehicle does not generate exhaust gas, it is called a pollution- 
free automobile (Zero Emission Vehicle), and it attracts attention. As a drive method of an electric vehicle, the 
various methods explained below were adopted by the former. 

[0003] Drawing 4 is conventional auction, it is the method which transposed the gasoline engine of a gasoline 
automobile to Motor M, and many of electric vehicles marketed now serve as this method. By this method, the 
driving force by Motor M is transmitted to driving wheels 4a and 4b through transmission T/M, a propeller shaft 
1 , a differential gear 2, and an axle 3, and transit is performed. In addition, 5a and 5b are steering wheels. 
[0004] Drawing 5 is a note lance missions method, and is the method which removed transmission from said 
conventional auction. By this method, the change in the vehicle speed is performed only by fluctuating the 
rotational frequency of Motor M. In addition, in said conventional auction, adjustment of the vehicle speed can be 
performed also by shifting the gear ratio of transmission T/M. 

[0005] Drawing 6 is two sets of the motors M1 which are differential-gear loess methods (2 motor methods), and 
became independent, and M2. It has and is a motor Ml and M2. The rotation drive of the driving wheels 4a and 
4b is carried out according to an individual, respectively. It is a motor Ml and M2 so that the rotation difference 
of the driving wheels 4a and 4b on either side may arise, when carrying out revolution transit (curve transit). The 
rotational frequency is changed. 

[0006] Drawing 7 is four sets of the motors Ml which are direct drive turntables (wheel in motor method), and 
became independent, M2, M3, and M4. It is the method built into the hub part of four wheels (driving wheels 4a 
and 4b and steering wheels 5a and 5b). respectively. With this method, it is each motor Ml, M2, M3, and M4. 
Each wheels 4a, 4b, 5a, and 5b rotate according to an individual by rotation drive, and it runs. 
[0007] Drawing 8 shows the drive in a direct drive turntable (method of drawing 7 ). As shown in this drawing, 
the disk wheel 1 3 is attached in the axle 1 1 by the side of a car body free [ rotation ] through bearing 1 2, and 
the tire 14 is attached in the rim section of the disk wheel 13. Furthermore, the iron core 15 and the coil 16 are 
attached in the axle 1 1 , and the permanent magnet 1 7 is attached in the disk wheel 1 3. And the motor is 
constituted by the iron core 15, the coil 16, and the permanent magnet 17. In addition, 20 is a road surface. 
[0008] 

[Problem(s) to be Solved by the Invention] By the way, in the conventional auction shown in drawing 4 , there 
are few effective tooth spaces, in order that almost all the parts of the others except Motor M may divert the 
device of a gasoline automobile, weight is large, there are many man days taken to convert a gasoline 
automobile, and since there are transmission T/M and a differential gear 2 further, there is a problem that a 
transmission efficiency is bad. 

[0009] By the note lance missions method shown in drawing 5 , although there is no transmission T/M, since the 
differential gear 2 remains, although improved compared with said conventional auction, a transmission efficiency 
is still carried out and has become low with as. Moreover, since Motor M is carried in the interior of a car body 
(semantics of the part excluding a wheel in the inside of an electric vehicle), an effective tooth space is narrow. 
[0010] It is a motor Ml and M2 so that the rotation difference of the driving wheels 4a and 4b at the time of 
revolution transit may serve as an optimum value according to a TR by the differential-gear loess method shown 
in drawing 6 . A rotational frequency must be controlled delicately and motor control is difficult. Moreover, a 
motor Ml and M2 Since it is carried in the interior of a car body, an effective tooth space is narrow. 
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[001 1] With the direct drive turntable shown in drawing 7 , it is a motor Ml. M2, M3, and M4. Since an effective 
tooth space becomes large since it prepared for Wheels 4a, 4b, 5a, and 5b. and there is neither transmission nor 
a differential gear, transfer loss serves as zero. However, it is a motor Ml. M2, M3, and M4, without using a 
reduction gear device. Since the direct rotation drive of the wheels 4a, 4b. 5a, and 5b is carried out, the motor 
efficiency at the time of acceleration and regeneration cannot be made high. 

[0012] In view of the above-mentioned conventional technique, it can take a large effective tooth space while 
the motor efficiency of this invention is high, and it aims at moreover offering the small and lightweight drive of 
an electric vehicle. 
[0013]. 

fMeans for Solving the Problem] Casing which has the inner frame of the shape of a cylinder which the 
configuration of this invention which attains the above-mentioned purpose is an AC motor, and has been 
concentrically arranged inside an outer frame and this outer frame. The stator fixed to the inner skin of said 
outer frame, and the rotator of the shape of a cylinder attached in the peripheral face of said inner frame free 
[ rotation ] through motor bearing. The motor which has the shaft which it is arranged in the building envelope of 
said inner frame, and is rotated in response to rotation from said rotator. The wheel shaft which is connected 
with the bracket section of said motor and has been arranged on the same axis to said shaft, The brake which 
has the brake drum with which it is attached in this wheel shaft, and a brake shoe contacts, it is characterized 
by the reduction gear device which is arranged in the free space of the connection section of said motor and 
said brake, slows down rotation of said shaft, and is told to said wheel shaft, and being come out and 
constituted. 

[0014] Moreover, the configuration of this invention is characterized by for said reduction gear device being an 
epicyclic gear device, having carried out serration association of the carrier and said wheel shaft of an epicyclic 
gear device, and carrying out pivot support of said shaft and wheel shaft 

[0015] Moreover, the configuration of this invention is characterized by attaching in the outer frame of said 
casing the retaining ring connected with the supporting point of a suspension. 

[0016] Moreover, the configuration of this invention is characterized by containing said reduction gear device in 
the tooth space surrounded with the bracket section of said inner frame, and the wheel shaft tube of said brake. 
[0017] Moreover, this invention is characterized by using a synchronous motor or a permanent magnet type 
alternating current motor as an AC motor. 

[0018] Moreover, this invention is characterized by the dimension of the outer diameter of said reduction gear 
device being larger than the diameter of inner circumference of said rotator. 

[0019] Moreover, it is characterized by this invention of the dimension of the outer diameter of said reduction 
gear device being larger than the diameter of inner circumference of said stator. 

[0020] Moreover, it is characterized by this invention of the dimension of the outer diameter of said reduction 

gear device being larger than the diameter of a periphery of said stator. 

[0021] 

[Function] In this invention, a motor, a reduction gear device, and a brake are written as integral construction, it 
becomes lightweight, and small and by slowing down, a motor efficiency improves and a deployment of cai^body 
space can be performed by having considered as the wheel in motor method. 
[0022] 

[Example] The example of this invention is explained at a detail based on a drawing below. Drawing 1 shows 
notionally the drive system of the electric vehicle which applied the drive concerning the example of this 
invention. In this electric vehicle, it has composition (a kind of a hole in motor method) which built the drive 
100.100 into driving wheels 4a and 4b in one. In addition. 5a and 5b are steering wheels. 

[0023] The drive 100 for the above-mentioned electric vehicles is newly developed, and explains the detail with 
reference to drawing 2 . This drive 100 is made into the unit device of one combining a motor 200, and the 
reduction gear device 300 and a brake 400, and it is equipped with a tire 500. 

[0024] A motor 200 is a permanent magnet type alternating current motor. The casing 210 of this motor 200 
consists of the outer frame 211, an inner frame 212, an edge ring 213, and an end plate 214. The outer frame 
21 1 has become cylindrical and has bracket section 211 a in the drawing Nakamigi flank. The inner frame 212 is a 
cylindrical member concentrically arranged inside the outer frame 21 1, and has bracket section 212a in the 
drawing Nakamigi flank. And by carrying out bolt association of bracket section 21 la and the bracket section 
212a. the outer frame 21 1 and the inner frame 212 are connected. The edge ring 213 is made with a bolt the left 
end side of the outer frame 21 1, and the end plate 214 is made this edge ring 213 with the bolt. 
[0025] The stator 220 formed with the stator core 221 and the coil 222 is attached in the inner skin of the outer 
frame 21 1. Moreover, the cylinder-like rotator 240 is attached in the peripheral face of the inner frame 212 free 
[ rotation ] through the motor bearing 230. The rotator 240 is formed with the rotor core 241 and the permanent 
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magnet 242. 

[0026] The rotation block 250 is carried out to a rotor core 241 with a bolt, the rotational-speed detector 260 is 
attached in the left end of the rotation block 250, and serration association of the shaft 270 is carried out at the 
right part of the rotation block 250. 

[0027] Alternating current is supplied to the coil 222 of a motor 200 through a cable 280, and the rotational- 
speed signal detected with the rotational-speed detector 260 is outputted through a cable 281. 
[0028] In addition, the retaining ring 290,291 formed in the outer frame 21 1 is connected with the supporting 
point of a suspension, and this drive 100 is attached in the chassis of an electric vehicle. 

[0029] The reduction gear device 300 consists of epicyclic gear devices, slows down rotation of a shaft 270 and 
tells it to the wheel shaft 410. In this case, the carrier 301 of the reduction gear device 300 is carrying out 
serration association at the wheel shaft 410. and he is trying to tell turning effort, permitting shaft-orientations 
migration of the wheel shaft 410. Furthermore, in the example of drawing 2 , the dimension of the outer diameter 
of the moderation **** device 300 is larger than the diameter of inner circumference of a rotator 240. Moreover, 
the wheel shaft tube 41 1 which the wheel shaft 410 has penetrated is being fixed to the bracket sections 211a 
and 212a. And he is trying to arrange said reduction gear device 300 to the free space of the joining segment of 
a motor 200 and a brake 400, and the tooth space specifically surrounded with bracket section 212a of the inner 
frame 212, and the wheel shaft tube 41 1. Furthermore, pivot support of the end face of the end face of a shaft 
270 and the wheel shaft 410 is carried out by the pivot 412. 

[0030] A brake 400 is a hydraulic brake which used the drum. That is, a wheel hub 420 is made the wheel shaft 
410 with a bolt, and the brake drum 430 is made this wheel hub 420 with the bolt. Moreover, the hub bearing 440 
is infixed between the wheel shaft tube 41 1 and the wheel hub 420. 

[0031] In this brake 400. if a brake pedal is stepped on and fluid pressure becomes high, a brake shoe 402 can 
extend according to an operation of a wheel cylinder 401, a brake drum 430 will be contacted, and a brake will 
act. 

[0032] The tire 500 is attached in the rim 510 of the disk wheel 505. This rim 510 is connected with the brake 
drum 430 through the wheel disk of the disk wheel 505. 

[0033] In the drive 100 which has the above-mentioned composition, if a motor 200 drives and a rotator 240 
rotates, this rotation will be slowed down by the rotation block 250 and the shaft 270 by propagation and the 
reduction gear device 300, and will get across to the wheel shaft 410. For this reason, the tire 500 and brake 
drum 430 which were connected with the wheel shaft 410 rotate, and, thereby, an electric vehicle runs. 
[0034] There is an advantage which is described below in this this example. 

[0035] First, by this example, since the reduction gear device 300 is used, the effectiveness of a motor 200 
improves. The reason is explained here. In addition, in order to simplify explanation, only copper loss is taken into 
consideration as motor loss. 

** If the reduction gear ratio of the reduction gear device 300 is set to i, the power line period f of the motor 
200 of an alternating current will become i times. 

** terminal voltage Va of a motor 200 A reduction gear ratio i must not be caused how, but as shown in a 
degree type (1). according to the rotational frequency of an output shaft (shaft 270), it must consider as the 
value of about 1 law. 
Va =(pi/21/2) phiH^ (K-W) (1) 

here phi:magnetic-flux Krwinding-factor W: — a serial — a conductor — if a power line period becomes i times 
from a number ** top type (1) according to the reduction gear device 300 — magnetic flux — a fixed case — a 
serial — several conductors — it is necessary to make W into twice (1/1) 

[0036] ** this sake — wirewound resistor Ra a conductor — when a gross area (the conductor among coil area 
area which a cross section occupies) is set constant, it becomes like a degree type (2). 
Ra =K (WH). 2 (2) 

Copper loss since a current also becomes almost the same again when a motor is driven on the same output 
and the same electrical potential difference is also i2. It will be in inverse proportion. 
** Therefore, the effectiveness eta in this case serves as a degree type (3). 
eta= output/(output +Ra la 2) 
= Output/(output +K and (W/i) 2 la 2) (3) 

Since copper loss is small made by enlarging a reduction gear ratio i as shown in an upper type (3), it turns out 
that effectiveness can be made high. 

[0037] Moreover, small and lightweightHzation yvere attained by the following devices in this example. 

** the interior of the rotator 240 of a motor 200 — the motor bearing 230 — containing — a rotator 240 — 

being cylindrical (it being hollow about the interior) — it carried out. 

** The space enclosed with bracket section 212a of the inner frame 212 and the wheel shaft tube 41 1. i.e.. the 
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tooth space as for which tKe winding section was vacant, (part to which a coil 222 does not carry out at least 
fortune-telling) was equipped with the reduction gear device 300. 

The brake 400 was used as the reduced pressure brake using a brake drum 430, and the carrier 301 of the 
hub bearing 440 and the reduction gear device 300 was contained in the brake drum 430. 
[0038] In this example, since it is a wheel in motor method, a car-body tooth space can be used effectively. 
[0039] In this example, offset with the core of a tire 500 and the hub bearing 440 was made small to the 
minimum. This was realized by equipping free space with the reduction gear device 300. as shown in the above- 
mentioned **. If offset is small, the lateral force produced at the time of curve transit will act on the hub bearing 
440 equally, and endurance will improve. 

[0040] In the electric vehicle which applied this example, as shown in drawing 1 , two driving gears 100,100 were 
used about one set of an electric vehicle. For this reason, with the direct drive turntable shown in drawing 6 , 
cost cut and mitigation of a body weight can be aimed at by this example to four motors being required that 
what is necessary is just to use two motors. And in this example, since the turning effort of a motor 200 was 
slowed down according to the reduction gear device 300, even if it is 2 motor methods, 4 motor methods shown 
in drawing 6 and the driving torque more than equivalent can be acquired. 

[0041] In this example, breakage of the planetary gear by the inclination of a wheel can be prevented by carrying 
out serration association of the carrier 301 and the wheel shaft 410 of the reduction gear device 300. Moreover, 
since pivot support of the wheel shaft 410 is carried out at the shaft 270, the alignment nature to a shaft 270 
becomes good. 

[0042] In this example, in order to connect a retaining ring 290,291 with the supporting point of a suspension, a 
suspension arm and a drive 100 do not interfere in a suspension arm at all long enough. 

[0043] Drawing 3 shows the modification of a drive 1 00. In order to apply this example to the tire 500 of a minor 
diameter, although a shaft-orientations dimension is long, the motor 200 with the short direction dimension of a 
path is used. Since the direction dimension of a path is short, a high-speed motor can be used for such a motor 
200. Therefore, by the reduction gear device 300, the big reduction gear ratio is made to be obtained, and the 
dimension of the outer diameter of the reduction gear device 300 is large rather than the diameter of inner 
circumference of a stator 220. Furthermore, in order to obtain a big reduction gear ratio, the dimension of the 
outer diameter of the reduction gear device 300 may be made larger than the diameter of a periphery of a stator 
220. In addition, even if the shaft-orientations dimension of a motor 200 becomes long, since it is generous in 
this direction in tooth space, it is satisfactory. 
[0044] 

[Effect of the Invention] As concretely explained with the example above, since it considers as the configuration 
of the wheel in motor method which made one the AC motor, the reduction gear device, and the brake, motor 
rotation is slowed down according to a reduction gear device and it was made to transmit, according to this 
invention, a motor efficiency improves. 

[0045] Moreover, in this invention, since the free space of the connection section of an AC motor and a brake 
was equipped with the reduction gear device while making the interior hollow, having made the AC motor, the 
reduction gear device, and the brake into integral construction, and having used the rotator of an AC motor as 
cylindrical moreover, it becomes small and a light weight. Moreover, a car-body tooth space can be used 
effectively. 

[0046] Moreover, by carrying out serration association of the carrier and wheel shaft of a reduction gear device 
in this invention, alignment nature is good by being able to prevent breakage of a gear, even if a wheel inclines, 
and carrying out PIPOTTO support of a wheel shaft and the shaft. 

[0047] Furthermore, by having equipped casing with the retaining ring, a long suspension arm is employable. 
[0048] Furthermore, by making the outer diameter of a reduction gear device into the optimal dimension, the 
good reduction gear ratio according to the motor engine performance or the diameter of a tire is obtained. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The conceptual diagram showing the drive system of the electric vehicle which applied this 
invention. 

[Drawing 2] The block diagram showing the drive of the electric vehicle concerning the example of this invention. 
[Drawing 3] The block diagram showing the modification of a drive. 

[Drawing 4] The conceptual diagram showing the drive system of the conventional conventional auction. 
[Drawing 5] The conceptual diagram showing the drive system of the conventional note lance missions method. 
[Drawing 6] The conceptual diagram showing the drive system of the conventional differential-gear loess 
method. 

[Drawing 7] The conceptual diagram showing the drive system of the conventional direct drive turntable. 
[Drawing 83 The block diagram showing the conventional wheel in motor. 
[Description of Notations] 

1 Propeller Shaft 

2 Differential Gear 

3 Axle 

4a, 4b Driving shaft 
5a, 5b Steering wheel 

1 1 Axle 

12 Bearing 

13 Disk Wheel 

14 Tire 

1 5 Iron Core 

16 Coil 

1 7 Permanent Magnet 
20 Road Surface 

1 00 Drive 
200 Motor 

210 Casing 

211 Outer Frame 

212 Inner Frame 

213 Edge Ring 

214 End Plate 

211a. 212a Bracket section 

220 Stator 

221 Stator Core 

222 Coil 

230 Motor Bearing 

240 Rotator 

241 Rotor Core 

242 Permanent Magnet 
250 Rotation Block 

260 Rotational-Speed Detector 
270 Shaft 
280,281 Cable 
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290,291 Retaining ring 

300 Reduction Gear Device 

301 Carrier 

400 Brake 

401 Wheel Cylinder 

402 Brake Shoe 

410 Wheel Shaft 

41 1 Wheel Shaft Tube 

412 Pivot 

420 Wheel Hub 
430 Brake Drum 
440 Hub Bearing 
500 Tire 
505 Disk Wheel 
510 Rim 

M. M1.M2. M3. M4 Motor 
T/M Transnnission 
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tE.:S<om»^4 a., 4 b©|pII£^3&^^D'S J: ^ CC. 
^M, . M, (OmWSL^mt;^:h'&Xl^i>. 

[0 0 0 6 ] mi\x^^\y^ Y F^^-r:^^ C^--;U 

M, . M, . M, 4o<Dm^ (|g»*i4a. 4b& 

o'^^^5 a. 5b) (D/^:/gp»^c-en^nffl;^^^i^^:rc 

M4 C)lHJSIgSijCCcl:«3fH'^?<Dmii4a. 4b. 5a. 5 

[0 0 0 7 ] msiit^^i^^ h F^Y:/:^^ mi(Dlj 

©atti 1 KiK-^r y>^i 2=&/hLrf'^x^s^^- 
)\^\ 3i)mmM&:.WLK^m^hinxisy). f'^x^T^^ 

C:f6nr*50. •r^X^!7^^-^-;l/ 1 3CC«7lc:X.fi851 7 
;J»^K«3«tt^nrO^'So ^LT^^Cvl 5. i3H^;H6& 

OttKffir^-S. 

[0 00 8 ] 



(3) 
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[0 00 9] M5i^7fkty-h^l^:^^ yiyB>:^V 

[00 1 0 ] H6^S-rx:7UX7^^r63:. iSlHl^?TB$ 

[0011] m7lC^t^^[yi7 h ^ ^ 
^-^M^ . M, . M, . ^*te4a. 4b, 5 

a. bb(,cm^tcfc^m^7.-<-::^[:S:jK<rj:io. tfch 

trj:<^^^Mr . . . M, K:cfcO*?i4a. 20 
4b. 5 a. 5 b^it«[HItelgg6-r^/cJ6. fln^l^SiJ^ 

[0012] ±fese3fegrpf5ccM*. 

[0013] ®? 
astern •3#t:f6n/cRMttcD[HllK-?-i. B5^-Y>:^- 

tciK 0 6 n r *) y u - + ^ - -r - 
[0014] ^fc*^B^<D«^«. mtmmmMmmit 

[0015] ^tc:^mM<Dmmt. mE^-iy>^<Dr 



!^Ba¥8-2 89 5 0 1 

4 

[0016] i^fc:^^m<omi.fct. mtmmmMmi 

^t. Wi^-ilyt-y \y-A(D:/^^y hSS^tmUrfiy- 

[00 17] ttc^^^Bm. ^i^umj^toxmrn^- 
[0018] ^fc:^mM\tt. mmmMmmmm<DW^(D 
[0019] ^tc^§^m\mnmmmmmm(09\^^m 

So 

[00 20] tft:^§^mtmmmmmmmm(09\-^(0't 

So 

[002 1 ] 
[0 02 2] 

jg«ll&4 a. 4bCC|gltiS3»l 0 0. lOO 

[002 3] ±IB^m @amffiCD|gS6«« 1 0 0 ktmtc 

IftBJTSo COlEiiS^l 0 0 6^. ^-^2 0 0 is 
SSfi^^^S 00i:/U-=t^40 O^M^-&t)iir— 

[00241^-^200 {tjl^XmB^^"^- ^r* 
So C<D^-:S'2 0 OC[>^r-e^>:5»^2 1 0«. T':;^'- 

yu-i^2 1 1 i^>:^-^^-A2 i 2cb^';>^2 

1 3<f:^«2 1 4<?:r^$nrC^So T - :7 U 
A2 1 l»Rf5»i<t&ot:fe«9SttJ;6ffiOg|5(c:/^>$ry y 

U2 1 1 a^WUri^S„ ^>:^-:7 u>-^A2 1 2^3:7 

•:7^-:7u-A2 1 KD^m^m^^Ak^cwm^tifcnn 

t^gmr-abDS^^rlBlgptcy^y y hge2 1 2a^W0 
rt^S. -eLr:/7'5r5r hSP2 l l aiz/^-Jr^ hg52 
1 2 a*^il<';i/hM^^nsciCcJ:0. T»^^->'U- 
A2 1 1 L^.yi'-yu-l.2 1 2AiaS$nri^S. 
T':7i>-:7U-^A2 1 l<D^ffi(c«SSV>^2 1 33&S 
'I^Ji/hf^^n. c:(D^«;>t^2 1 3«:{JSffi2 l 4;&s# 
ji/hf4$nri^So 

[00251 r'i;i>'-:7U-A2 1 1 <Drti§®Cc«. @ 
ST£t^C^2 2 1 RC/n jl.2 2 2 'CJ^^U/cHS^2 2 



(4) 



Oi1-iSffi^«-=t-i5r-CT U >y2 3 0 */^L/■CRf§t«CD 

2 4 0 »@^^^.C^2 4 1 R^^WBZ 4 2 (C J: 0 ffJ 

[0 02 6] M^&k^C^2 4 1 Cc«[D|fe:/a 2 5 0 
^^^'^Kil' m^y'ti y^2S0 a)S3gCC(i@iEiS 

gt^tfig2 6 O:0^'B5^0{^Ct6n. I5Il£:/ci ^> ^ 2 5 0 CD 
SSBCc^i^i-y h2 7 0;:i^'feU-v'3>jS-^$tir(.> 

So 

[0027] ^-^572 0 O0D3 Y;l'2 2 2 (C}i>5r^:/;u 
6 0 •CtfeffiL/c[pI«3ifift-^tt^-^:/;U2 8 1 */^L^r 

[0 02 8] rj:^TO ^-y{^-A2 1 1 CCjfJfiSU/c3t 
f#i;>^290. 2 9 l*5-9-;^-<>f>3>cD^^.CcSj$ 

snr. c(Digi6«i«i 0 0 3&smsa«&»o->'P->'-- 

[0 029] igM^m^ 3 0 0 

snr*$o. h 2 7 o©i3f£*«iiur*>r-^i/ 

#4 1 otcfcx.So com^. mmmMmnso o(d^ 

i-yrsoKi, *i-/-;i/#4 1 occ-feu-i^3>S^ 
UTfcD, ?^^--^^$A4 1 0<D#:35'|^ji^tt^i*g^t^o-:> 

[5iK:^^G;^sj:^ccuri>^o Mcca2cDei]r{i. ?)S 

iimffif^«3 0 0<D^1^S©T^ffi«. liI$K-?2 4 oort/a 
glcfcf)*>:Ac#<^corciSo ^A:7^^-^bW4 1 0 3&5S 

3lL-Ct^S'-^^--;l'^^4 1 ^^-5r.> hg|52 1 1 

a, 2 1 2 atcH^^nrc^So -^Lr. ^-^20 0 

\t^>r-y{y-A2 1 2(0^'y^'j hg52 1 2 ai* 

'r-;i/tt^4 1 1 ^rstfx-c-xic. Sytai^^mfi 

«3 0 0*K§r'5<fc ^CCL/Tl^So Wi^'i^^y V21 
0(7)^ffi<h;^^->iUfi4 1 0<5:<0^®«fc:"3ie-y K4 1 2 

V. = (7r/2"'' ) 4> • f • 

K : mu%^ 

® (1) «^sms«3oo{cj:»3aiia/a 



* [0 03 0 ] :/U--^4 0 0('J K5A^:ffli^fag?|I:/l/ 
-+r*So Hi-^. *'r-;Hfi4 1 0(c«*i-f-;^M:;' 
42 07&^j^*;vh#$n. c©^^-;Wn:/4 2 0(c«:/ 
U-=^K5A4 3 0;?)^7K>rl/h«$tirC^So ^tci^^A-^ 
f^W^A 1 1 <2:*-f-;U^N:/4 2 0 <!:<Draccj3:>'N:/^7 
V>i^4 4 0:65/|^$nTl^S, 

[0 03 1 ] ccD-:;^u-+4 0 0-e{i. 
im^tiX'^im<u^t. ;^^-^;ue>';>y4 0 1 
c?)f'tfflCc<fc^):/U-=t^t^^-4 0 2;{)^*if LJEtfenr:?' 
10 U-+F-7A4 3 0tc««!L. :/t'-"+3C>M^ffl'r6o 

[0 03 2] ^W'-\='5 00^*7'^X^7^>f-^;^5 0 5CD 
U A5 1 0tCK0«t:f6nt:USo C(Z)VA5 10«r 

A4 3 o^ciiifs^nrc^So 
[0 03 3 ] ±fe^«<?:3:j:ori^^igib^*gi 0 or 

2 0 07&^|gS|j 1.7:0^^2 4 0;J>5Slte-rS 
C:<D|Die»|il^:/n-^ i7 2 5 OSCXi^-t^:? h 2 70 

4 1 otce^D^, c<D/tib3j^>f-;H64 1 occajs^n 

20 fe^-<ir5 0 0RC/:/U-=%^ F-7A4 3 0;O^Ii||EU. C 

[0 034] A^^&^S^ieStefiWI'r^i^XCCiE-^Scfc ^ 

[0 03 5 ] ^T*^]teC^jrt*MilSS^«3 0 0 ^ffl 
C^TliS/cis?). *-:>2 0 0CDS6^*^l^_bt*So CCr 

0) immww^z 0 oc7)i)S3stt;& i <h-rs<h. smr> 

-t- ^ 2 0 0<Dmi@.iS^KSi f « i fiSi ^j:So 
30 (2) ^-^200 cD^^miEV, (3:j^3iJ:b i OjpMiC J: 
e>r. y^:^ ( i ) tc^TJ:^tcai;btt i'^^v F27 

(K'W) - (1) 

^ ( 1 / i ) <§<!: -rSi^^S^^^So 

[0 03 6 ]® CCD^^c^6. ^^.fiCxR, (J. ^{*^Br 

i U/tS^. ( 2 )<D J: ^ tc^cSo 



R. =K • (W • i ) ' 



=aj^>/ (ai;t>+K • (w/i ) 

[0037]$ icJf:mm'Q\X. Jjmi: ^ tiHik^ii 0 50 



So 



(2) 



(3) 



ir7{j;X^ (3) i^c 



I. M 

>t:^2 3 0 ^iRifiL. i5ig^2 4 0 ^v\mk inu^^ 



® i^ffi$^^3 0 0^. -Y>:^-:7lx-^A2 1 2C7) 
-^"y^-j V%2 1 2 a<b?^-r-;H4W4 1 1 «^:rH^/c 

r V >^4r 4 0 tmmwiMwms o o cd+ y t 3 o i 

[ 0 0 3 8 ] 

[ 0 0 3 9 ] ^llSg^Jr^. 1^^1*5 0 0 ©tl3.Cx<fc>'N>^ 

^4 4 0 ^a^t^amv. mxm^i^^-i-^. 
[0040] ^m&m^MmLfcmMsnMr^\t. m 1 

aiOO. 1 0 0^ffll>-5J:^CCU/c« CtD/cUb. 06 

dc^T^^U!; h K^>r:/:^-C(3:4o^5[)^-3^;^^5i^:^^ 

*iSiIffim^1i3 0 0(Cj:DilSiiL/c/ciS^). 2^--tSf^ 
^^orfe. a6 5C7S-r4*'-:$r:^r^<!:|H)^jy±CDSg 

[004 1 ] mmmMmms o o<d++ 

yr3 0 1 tt^^-)vmiA 1 0 i^-feU'-i^H^i&^-r 

tJ. h2 7 OCCh'^K^ ^5:^5nt:li'B<7)^?>-f 

:7 h 2 7 occ*fr'SiSvi:vttm< j^cC-So 

[0 04 2 ] *^Mrti. ^^';>:5^2 9 0. 29 1 

[004 3] ia3«ig«mmi 0 ocD^m^^-r. C 

mt&(.^f)my5\^~^ii:f)mi^'e-^2 o o^rmi^-ci^ 
c<D<fc^&^-^2 0 o^s. mys{^-tm^mi'<DX' 

^^3 0 0-cti. :^#>^«iiJt>!>^^e>ti-SJ:^(cbr*> 

0 . ?^^m^^3 0 oco^mo^itt. mmT2 2 0 

tt^n^itifyUiit. Siift«lS«3OO0i'fS<D^ 

S^-^2 2 00^m<:tO«>:A:t<or^>J:c^, rj: 

is^-^2oo(ouysm-&mf)^m<rj:^xh. coyy^^ 

[0044] 
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[0045] ^tc^^MVU. x^^- ^ i^giltt^Si 
i >^ u - + <b <D ««S SiJ (D^ - X ^ ?^SS«l1t ^ fi 

[0046]* fc:^mMxf^m&mMmm(D^ ^vrt 

[0047] MK:>r-ix> ifiC^V > i^^mfcC i 

20 [0048] wicmmmMwm<D9m^&m^^^t 

fv[@2] *^©iis6wtcfi&^mmet6»<oigi6»»^ 

[03] jgi&sit<D^?&^^^-r^^0. 

[04] m^zniy^-^u ^tJi:ff^(omm^.^mtWi 

30 ^g:0„ 

[05] a^^y- h^>>^^ -^->3>:^(oiKs&3g^ 
[06 ] m^y'y u;^:&^<D|gtt^€:^Tfe^0. 

[08] WI^^-^-)\^^Zy^-^^7fctnfSm. 
1 

40 3 T^x;l/ 

4 a . 4 b mWM 
5a. 5b 
1 1 

12 -^rvvi^ 

1 3 J^^itJ-f-Jl/ 

1 4 ^'-Yi' 

1 5 ^.C> 

16 a-r;!/ 

1 7 7lc:JMS5 
50 2 0 
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